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(54) YCTPOftCTBO fljlfl P A3BAJTLUOBKH TPVE 

(57) Abstract 

MsoepeTCHMe npe£Ha3Hatieao jyisi pa3BanbqpBKn nepeKpuBaTenefi B3 npc^HnbHWX TpytJ, ycTaBaaroraaeMUX 
b ^tM^mraY Ha 6oKOBOft noBepxHocTM xopnyca BbmonHCHW KaxJioHHbte nnooott yuacTKH. aa aoropbix c 
noncmbio ocea Ha onopHbix imacTMBax ycTaHoancHbi BanuqjTOU^Me aneMCHTbt (B3). Ilnocsac yxacrRH 
GfamoJiBeHbi b BHRe nprnmppmocBBx. qexosoK (U). Oca U coBnaflajor c ochuh B3. Ha U BwnonHCHbi 
OTKpbrrbie c onHoro Koooqa naou (IT). Onopnue nnacraHW pacnonojaeHM b n a xoctko csfCjaHM c octtua B3. 
Ha OTspbiTOJU KOHqe naagjaro n bwucuthch Hono/iHBTe/ibHbiH n. KaJKRaH anopaaa nnacTHHa csatfateHa 
BbicrynoM. paaMemcHHbiM o maaonwrnnttoau II. Kopnyc c ooopafaiam nnamnaMH oxBaTbiBarr rafts a. 
Tax an coBOKyxmocTb npaaua&oB oCocncHBuacT ooBbcncHHc aancaagpcTM ycrpoacToa. 1 o. n. <J>-m>i, 7 an. 
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Description [OtmcaHxe M3o6pctchm]: 

H306pCTCHKC OTHOCHTCH K 6yp€HH» H KailHTanHHOMy pcWOHTy CKSaMH H cpCflHa3Ha^CB0. B laCTHOCTH. 

n/ia pa3Banug)BMBaHHa ycrpoflCTB R3 npo^anbaux Tp/6 npw roc ycraaoBxe b cKBamme. 

Kantianee 6/hz3KHu k HooopereHmo no rexHBwecKoe cynDTocm HRfiHcrcsi ycrrpotcrBo u/ih pa3BanbOpEgn 
npo^roibHboc TpyfS npn nepexpbmra hum doh ocjiomhchhA b CKBajcmc. coflepxainfe nanbtft 
m/ tnxBjjp sFteaaA Kopnyc, Ha Bapyateofi noacpxHocm Koroporo DbmonHcHw naimoHHwe o*rH0CHTenfaH0 
□ppAonbHoft och Kopnyca roiocHXe y^acTEH, h ycTaHooneiaiwe na nocjiegKHX c nouoiipjo oceft Ha onopaux 
nnacTHBax Barajxyjoiqiac anaueHTbi. 

HcflOCTHTKOM 3T0r0 yCTpOftCTBa HBJinCTCH BCHftACJKBOCTb CTO pafioTbl H3~3H HC^OCTaTOWHOfl (HH3K0H) 

npoHHOCTH Kopnyca, MHHHuajrbB&H T Q iiiium a ctchxh Koroporo b peayjnvraTe BtamcuiECHHH HaKJioHHboc k cro 
oponojibBOft oca EDiocsHX y^iacTKOB he y^oancroopHCT ycnoDHM npotraocTH npn KpyueHBH. 

VfiJib aBotfpeTCHaa iiobuiikkbc HaHexnoonx ycrpoacToa 3a c**rr yBcnmemm nponKOCTH «ro xopnyca. 

3to flocniracTC« tcm, hto b onMrwanjoM ycTpoBCTBC d/ih paaaanbqpBKii xpy6. copepKamca nanus 
ipji nHHnpa aw hjd I sopnyc, Ha napyat»»* nosepxHOCTH Koroporo BMnarcacmrf HtuuioHHtic oTBocsrremeo 
nponoJibaoA och Kopnyca nnocKKe y<oem, n ycTaaoeneHHwe na nocjiejpmx c nouongJO ocea Ha ooopHbtx 
nnacraaax BanmyiotDjw ine«arru, corviacao H3o6pere MH K> Hajuionmje nnocxne yviacTKH Ha aapyxBcfl 

DQOCpXBDCTH KOpHyCJl pmHi l U U C H M D BH^e UTO IMH^Jfc WOCCTX HjCKOBOK, OCH KOTOpbOC COmflJXBTT C OCHMB 

BanutyKKOHX aneafCHTOB, a Ha t^esoaaax BbmojiHcabi OTKpbm*e c o/proro Koaaa h skchchivuuho ociuchhhc 
k Bauy ntou, npn 9tom onopnbie nnacTHHbi pacnonoseHu b nasax h kcctko cswDamj c ochuh 
BanwiycunjD: 3jtcvchtob. 

JTpyrww O TnaWHO U OIlBCfalBaCUOrO yCTpOBCTBa HBJ1HCTCH TO, «TT0 HB OTKpblTOU EOHH.C ROJH^OPO na3& 

BbmonBCH AonojiHHTenbHbiR n&3, a Kas^afl ooopHan nnacTHHa cHa6atcaa BbicrynoM, pacnonoxcHHbiM b 
AonanHHTenkHOM naay, npn arou ycrpoftcroo CHa6xcHo raftKofl, oxoaTbraaiomefl Kopnyc c onopHUMM 
nnacTHHaiJH. 

YKasaHHbic oTrawnH o6ecncHHBax>T Bo3uojKHocrt> yBcmwcHHH TOjniQiHbi ctchkh Kopnyca b nawfxinee 
onacHOM nooepcHHOM cctchhh cpo, 6naroAapH leuy noBbnnacrcH inxranocTb Kopnyca h, cn<fl0BaT«JTbHo. 
HaneacHOCTt> pafkmbj ycrpoficTBa 6c3 hdmchchhh ero Howmanmoro napymnorx) ^HaueTpa n/ia flaHHoro 
Tmopasiccpa. 

Ha (>ar. 1 DotcaoaHO ycTpattCTPO. ycranonnamoc b npo^roibHo* pa3BanbOpBbtBaeuoH TpyfSc. o6nndl bhs: Ha 
4«r. 2 ccrchmc A- A Ha $nr. 1; sa $ar. 3 ^parMcsT Kopnyca ycrpoAcTsa c KOHCTpyKTHBHWuH ancueeTaiffl 
^mi ycraBOBKH BajxhdqyioaDxx sjicmchtob; Ha <^ht. 4 bhr no crpcnKc B Ha <^ht. 3; na (ht. 5 c**MHHe B-B na 
Qmr. 1; Ha $ht. 6 cokhkc r-r Ha (mr. 1, aa ^ht. 7 otchkc fl-H Ha ^ht. 3. 

ycTpoftcTBO njiH paoBanbapCKB TpyfS {$kt. 1) ccflcpmHT [gpiHHffpOTecKHH nom>in Kopnyc 1 c qeHTpanbHUM 
KaeanoM 2 h pc3fa6aMM 3 a 4 fl/iR cocahhchhh c»otbctctbchho c aonoimoH 6ypKJTbm>rx Tpy6 5 h 
CKBaHXHHfaai ooopynoBaHHcu 6. Ha HapyxHoft noocpxaocTH Kopnyca 1 nofl ynnoM a ero npoflonfeHott och 
Bbmonaeflbi ruiocxHC ywacntH 7 b BHflc uhjihhap hmcckhk uckobok 8, Ha Koropbix BbinojiHCHbi orspbiTfaic c 
OHHoro KOHua na3w 9. 3Kcn.enTpntmo cucmcHHue oTHOCHTCJifaHO ucrobok b cropoHy OTKpbiToro KOHna 3THX 
na3oe, c yr/iyojicHHHMH 10 b roc npornBonojio«Hbuc OTapbiTboa KOHuaM CTCHJcax. B naaax 9 paaMctucHW 
onopHbie nnacTBKbf He Kcoi>ipbxavm 12 no nx neprc^epm ($ht. 1), bxo^hiuhuh b yrjiytnamn 10 naooB 9 
(<)Hr. 3 h 4). 

Ha noBcpxHOCTH onopHboc nnacTHH 11 ($ht. 1), noirraRTHpyaJmcfl c aopnycou, h3totx>bjichm Bwcryra>i 13, 
axonnmHc b AOQCknHHTenbHbie na3bi 14 (^kp. 3 R 4), BunoJXHCBHbie Ha orspbiTbix ynacTKax oaaoa 9. Ha 
HapyzBoft noBepJoiocTK ROpnyca BunajiaeHa pe3b6a 15, na Roropyio HaHHHUeaa rafixa 16, oxbrt m B «y>mR H 
onopHMC iDiacTKKbc 11 h o6eciKTmBa»tqaH cobuoctbo c rx xc»3bip«caMH 12. BbtcrynauH 13. yrnytijiCHHHMH 10 
b Kopnyoc h nononHHTCJifaHbiMH nasaMH 14 frsscaoKK xviocmsa 11 ot npoBopora a BbmaACHHH ro naaoe 9. 

Ha BHcnmHX ot Kopnyca coBCpXHocrnx onopHbcx nnacTHH 11 xcctro h c skcuch lyuHjabm cucnxpnncu k hx 
Bepxaea nepm^eproa (rp annn^e) 3aKpaDieHU och 17 ()nr. 1 a 2). Ha Koropbix c nouonjbn $HKCHpy»mcro 
aoobua 18 ycraHoancHu BantuyioniHe ancMCHTbt 19. ripa stow och 17 BamjjyxiacKx anaicHTOB saKpcnncHbi 
sa onopHbix nnacTHHax 11 trr. mto hx reoMgiyR HP CRHe och ckmmctphh coBnanaKT c peoMrrpHnecRHUH 
ocfoa cnoicrpn i^mmy^ pg^ecanpc hckobox 8 (cm. oceny» name 0-0 aa ^nr. 3-4). 

SKca eH 1 tp a^roo e cwetneHMe nasoB 9 orHOCHTCJifaHO fUiom,a^M hckobok 8, a T&KXe BejiHUHuy waacHManbHO 
BOOtJoxHoro yrnydncHHH ucxodok b crcHKy Kopnyca oopcACJiioor pacueTHbai nyrcM n^w KOHxpCTHoro 
Traiopa3Mcpa ycrpofccToa c yncrcM o6ccncicHHH Hco6xonMNtoro 3anaca npo^mocTH Kopnyca npa pa6orc 
ycTpoftCTBa b yc/ioHHHX Kpy^icHRH. A waxcmia/rbHo bodmojkhoc o-icTucroic onopnux nyiacniH 11 
OTHOCMTe/ibHO ocefl 17 BajibuyiomHX aueueHTOB 19 o6ycnoancHo pacnanomctmcw naooo 9 nofl hhx h tcm. *rro 
rcoucTpHuesciufc och ckuuctphh oaKpcnncHHbix Ha hhx ocefl 17 BanwjyMinroc 3jtcvichtod 19 flojiamj 
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coenaAaTb c reoucrpiraocuQai ochmh cnoterpHH qcsosoK. 

Paficrra ycrpoflcTBa uomchhctch Ha npMMcpc paasanujpwai npo^Hnbaux xpy6 npn voooKura rub 3ohm 
aapynteBOH rcpMcnrraocm oCScaAnofi no/iaaHbi 20 ($ht. 1. 5, 6) cbimuehhm. 

npcx>BJibHb<c TpytikJ 21 cnyataioT Bfxyipb o6ca^nofl sonorau 20, e HHrepm/i Hoojimpm h pacmsfpsoor flo 
npnaTHfl hx ctchok K crane o6caflHoft sonomai 20 (<J>ht. 5) coo/jamieM Buyrpcmicro rHRpaBjnroeoKoro 

3aTcu c nowombio pc3b6bi 3 ycrpoMcruo npncoeflHHHiOT k kojiohhc Tpy6 6 h cnycKwor b cxeaaotHy. flo 
flocTraeHHH ycrpoacToou BepxHcro ftOHua npo$iuibHb« Tpy6 21 KonoHHy 6ypKJibHbix rpy6 HawnnaiDT 
Bpaxqarb npa o^hobpcwchhcw co3^aHH» oceeoft Eiarpy3XK n np nwwmi dojiocth Tpyti qcpc3 nearpanbHbtfi 
KaHan 2 Hopnyca 1 m^ocTbio. B peaynbTaxc 3Toro He^oKarae AaancHHcu y^acnra 22 ($m\ 5) 
cpo^uTibHwx Tpy6 21 Bbtnpaanrarcfi ao unoruoro n rcpMcnramro npama-nm bcch HapymaoH noBcpxaocm 
npo^DifeHtix Tpyt5 k BHy-rpeHHeft noacpxBocTH ofcaHHUX Tpyti 20 ($ar. 6). 



no oKOHuamsu 



KonoHHy 6ypunbffbix ipy6 5 c ycrpoftcraou no^HKwaxrr n3 
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Claims lOopuyna H3o6peT€MflJ: 

1. YCTPOftCTBO jyiH PA3BAJI bUOBKM TPYB. co^epmamec nonwH UHnHH^puMccxH^ Koprryc. Ha Hapyxaon 
nooq>XBOCTH soxoporo auuturaeHu HawioHnue othochttjiuio npoAantaofl och sopnyca xuxocxne yuacnca, b 
yeraHoancHHwe na uocjtc^hmx c nowombJO oocfl na onopHtoc nnacmHax Banboyion^se anoicarw, 
orrrH^ajompoc« tcw, tto Ha&noBHbic nnoorac y^acrra Ha Bapyaraoa noBcpxuocm xopnyca BfaanrmeBbi b 

BBRG mmHBJgWFICCKHX BO&OBOK, OCX KOTOpbLK COfiCaflajQT C OCHMH BaTIbCQTCmUX 3/10*01X00, a Ha BOXQERaX 
BbmOJIHCHbl OTKpblTtJC C OflHOTO KOHOa B SKCBjeHXpHUHO CUCtBeHHbie K HCW)' Ua3fcJ, HpH OnOpHhJC 

nnacTRHbi pacnonomeHtt b naaax h xbctko casraamj c ochmh Bajnjjyr>mKx anojcHToa. 

2. YcrpoflcTOO no n.l, oTjnraaJomjcecH tcm, «rro aa ompbiTou Komjc saxBoro naaa Buna/men 
norHKOHHTcnbHUU Baa. a KaxAaH onopHan nnacxKHa caa6s«&a BwcxynoM, pasweaneBHbOd d 
ApnonBBTenbHOM nasy. npn »tom ycTpoftcxeo c&afiBeHo r-aflxofi, oxaaxbreaiomttl Kopnyc c onopHbtuH 
nnacTHBaiffl. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness docs not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section F-T in Fig. 1, and Fig. 
7 is the section JX'H in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs, 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 1 2, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 11 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 



RU 2056201 CI 



Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. J 
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Fig. 2 
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Fig. 3 



' 1 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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